H a # fp Jt 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



^ . f ,^ 2 0 0 2^12^100 

Date of Application: 



mm 2002-357650 



m SI « 

Application Number: 

[ST. 10/C] : [JP2002-357650] 



m M A 

Applicant(s): 




aiiiE#-^ aj|iE# 2003-3086154 



mm 2 0 0 2 -3 5 7 6 5 0 ^- v : 1/ 

185244 

[jfttiBl ¥fi5<;i4^i2^ioa 

m^WWid-m] HOIL 29/747 

HOIL 31/111 

mmxampn] ±iEm±m.i^mi^m\Kmm 2 2 # 2 2 v -v - -7°^* 
imm^-^] 000005049 

immxitmm] :kmm±Jk^mmm^^mm 2 2 # 2 2 

[ltSlJ#^l 100062144 
[mm^-^] 100086405 



ailE# 2003-3086154 



IS 2 0 0 2 - 3 5 7 6 5 0 ^- v : 2/E 



[mSIJ#-^l 100084146 
l^^m-^mW^] 013262 

imH^m] 2i,oooR 
mi^^] mm i 

l^mm^^^^] 0208766 
[7^;!^- -7 0 SSI S 



miiE# 2003-3086154 



#M 2002-357650 ^-v! 1/ 

i7*hH^--r'jx^gi5^<to''S2'7*h^f^';x^gi5^, 

^ ^ * m ^ T . 

nmtm2(Dmm,m^^-t^m2i)i:mmt^^ism^(Dy^ h^^-f '}y^^mK 



iiliE# 2003-3086154 



2002-357650 ^-v: 2/ 

[if mil 7 1 m^m 1 7!;Mif 3 <7)mM—^ iiZ$^m(7)Miim y^th^ 

[if ^Jfi 8 ] if aI^:^ 1 l^^mim 3 'DmM—'-D tc|E«<7)^:^ip] 7 ^ h -9- 

[If 9 1 If 1 nmm^m s (DmM--<^ K%^m.<r>m5\u\ y^v^ 



ffilE#2 003-3086154 



2002-357650 ^- v I 3/ 

lit 1 1 1 m^m 1 0 n/c^x:^fS] -7 * h -9- ^ x ^ ^ ^ 

•y h r^^:t- KOjlII:^|fi]«BE7&^$lJ^nlHllc^o-Cv^;2> ^ ,!: ^#^i:-r 



tblEJrf 2003-3086154 



#fl 2 0 0 2 - 3 5 7 6 5 0 ^- v : 4/ 

im^m 1 4 ] If 1 nmm^m 3 <7)<prtL:^^-o msm<^35i:;^|p| 7 * h 

Ki£tfc^ittc*t|^i-^±|S-:^<7)#SM^#or- hjm^it^. icor- hilt 

mmtt-C^j:^ <i:*tc±iEP N P NM^«^i-^ P N P h ^ > ^ <7)^-x 
[ft*:^ 1 5 1 m^m 1 7!7Slt*a 3 <DinM^—o tCBe«c<7)^:^|fi] -7 h 
±l£#*#^f^ y°(i NM V >J n >^«-e«^ ^ tL. 

±faNM V ^ >»^<7)aEMi;(i. 1 0 15cm-3ji;±S.o 1 0 18cin-3j,:JLT<7)j^Jt 
is ^ h , 

09*)0/^^>&< t ^^prtL/i-2o=^#x.fj^<!:^#mi:-r'6^:^i63-7:i- h-9--r ';y. 

y -fo 



miiE# 2003-3086154 



#SI 2002-357650 ^-v: 5/ 

[0 0 0 1] 

J: *?illM ^ 7°^ ?rffl v^/i V y Y7.y-~ Y^} V- (J^JIT. S S R B&l^^-r -i. ) 
[0 0 0 2] 

[0 0 0 3] 

^S' 9 i:CH2<7)7>j- h-if-r 1 0 i:-e«^^tLTV^>E,o -etr. CHl<7)-7* 

'j ^ 9 {i. PNP h ^ > v;^ ^ QlO^-^^NPN h ^yVT. 9 Q2<7) 
3 ^tl^^-f ^— FN? h^>v^^Ql<7)nI/^'iJ'^NPN h^>v 
;:^:$'Q2<7)^-;^tC^MLT«fiS:^tLTV>^o CH2<7)-7^ h-9--f u;^^ 

1 Oti, PNP b ^ > v;^ ^J' Q3<7)^-^=S:NPN b ^ > ^ Q4(7) 1/ ^ H 
^^1"^— PNP h9>vJ^^Q3<7)nlx^':5'^NPN h ^ >- ^ Q4<7)^ 

[0 0 0 4] 



tBIE#2 003-3086154 



#M 2 0 0 2 -3 5 7 6 5 0 ^- v : 6/ 

^<btC. ±iBCHll|IJt;j3V>T{±. PNP h7>vXiJ'Ql<7)ai^ <;/ ^;{>?ig:^m 
^TlU^M$:}XTv^^o — NPN h^>v>^^Q2<7)J^5 y iJ'tiit^tC, ^ 

:fov>T(±. FN? h ^ Q3<7)i^ y ^7^>^'i:^m^T2tC^^^tfr v^^o 

NPN h 9 ^vX^J' Q4<^j:-^ y ^{iit^(C, h 1 2 ^ 

[0 0 0 5] 

miiZ^ 2^<Dry-vw:mm(pm)2 2 z<Dry~vifLmMm2 2{znm 
i->s> 2o<7)py- vimmmipm) 2 st^. ^^mi<zis\.^x&^Kn<ovtm'c 
mx.x^^^o -etr. ±fE#pr- h ist^^it 2 3 1*1 13 ibnt-?,Ty- KtraiMit 

2 2 tuRtmi^z^ ijy- vijLnmmi^m) 2 4^^istt'^tiTv^^o lt. 

llI4'^lPJJ<7)Ty- KJ£tJcfIit2 2;{>^ib;£lliJ<7);^y~- KJ£tJ:fIJt2 4iC|a];6^oT. 
1112 1 tii3lt'5>CHl<7)-7* h-it-f 9 ^mj^i-^P'i^P'NU-^^MitSL^fix 
v>^o *7^c. ia4';fe<|iJ<7)Ty- KJ£t5:l|it2 2:^^h:^m(DiJV- Kjmflit2 4 
tc[n];^^o-C. CH260 7 ^ :=^9 1 0 ^It^-r^ PNPNg|57&i^?FM$ttT 

[0 0 0 6] 

•t'&t)*,, ±m:^m<Dr y - vw:nm^2 2 ^nmv'; n>^«2 1 ^:feiiij<7) 

P y- h iJimMit 2 3 t -e±iE C H 1<7) P N P h ^ > V ^ Q 1 L . ;feffilj<7) 

* V- Ki£t5[^it2 4i3J:O^^Pr- hJ^tS:fIlt2 3 i: NM v >; ^ 2 1 ^t? 

CHi<7)NPN h7>vx^Q2*^^L-cv>^o :£ffliJ<7)T 7 - mtS:^it 

2 2 tNSv'J n>^;^2 1 t^m(DPr- M!z;tS:IIit2 3 ^-eCH2<7)PNP 
h ^ > v;^ ^ Q3^«^ L. ^m<Dij y - KJmflit 2 4 is i P h JittJ:fI 
it 2 3 iiNMv"; ='>'*^2 1 "CC H2<7)N P N h ^ > vT. ^ Q4^t#^ LTv^ 



aiIE#2 003-3086154 



2002-357650 ^-vl 7/ 

mm^n^-li. ijy- mtS[^it2 4 i:mmTli:{±^lliJ<7)Aimm2 6 ^^L 

T^-y/i^i-e^M^tLTv^^o ^;'^> ;£fJJ<7)Ty- K*£tS:^Jt2 2 i:«MT2<h 
(iAu7-i'^2 5b-e^M^n^-:^. >^y- K*£t5:flit2 4 <b«ilT2<h{±:felPJJ 
OAim^2 6 "k^LX^ y y°\H-^1^m^tiX^^^o 
[0 0 0 7] 

^ ii^mmz^^m^it, led 1 50^^o7t«-^€:3x.:^i^]-7* u^?.^ 

2;!)5^$7l£-r'?> CHlfiiJ<^NPN h^>vX^Q2;6^^:t>^».i:^^o -^^"T-B 

CHliPJjcoPNP h ^ > ^ Ql(0^-xmv)^7:>^^?|im$ti^ t tC'Sr ^ , 
^OPNP h ^ ^ Ql:^i;f ^V^T. PNP h > v';^ Ql<7)3 V 

^«MtCj:oTCHHIlJ<^NPN h ^ > v^^ ^ Q2tc^-X«»iL>6^#*&;^ tt, IE 
!f*^lC J:oTCHlffilJ<7)PNPNg|5;e>^:t > LT. m^Tl7&- «bm® T2-^^»it|ll^ 

[0 0 0 8] 

±MmMT2nwmMTmi~ni>lEmtL\,zh^^^ii. CH2fflOPN 
[0 0 0 9] 

^9 LT. ±lSCHlfy<^PNPN^i ;^c(iCH2iBlJ<OPNPN^75^^^>«lf^1- 
[0 0 10] 

t^^x\ Ej2 0 tc^-r±f£s s R 8<7)|pim»^tcj3v^r. «tc:ft#«rL* 
timi-^o(±>< ^ y^4 7.9 Ax^y). M:fj\^yyi- h -^y ^ 7. 9 2 it. ^-r > 

•^^ V 7.9 AiitX.^M-t^fcit>l<zm^^hfih<DX$>^o -eUT. ±fEllIj^«^ 



ttliiE# 2003-3086154 



#M 2002-357650 ^->>": 8/ 

[0 0 11] 

4^ s s R T-v ^ X i^ft izioi^xii. ±m<^Mm h -9- ^ u x 

^2(i. LED 1 ;^^'b<7):7fe^$7lcL. 1 0 ;£/ A^ISco«^« 

>; 7. ^ 2 (DWiY^Wm^X-^h 2 OmA^Jtcor- h h :^'myjiLT'i!j^^-r^o L/i 
-h^^X, L ED 1 (7)7tSi)*s«ViK-e(i. :^ 4 4 ^ 9 4 iimj&^t >X ^ ^j:\^^<D 
X^Z>o 

[0 0 12] 

t^;5T% ±J^L7tJ:^^^ 1 ^ •;''7''I*IIC^:^(p]<7)^-v:twI/CH1. CH2^^ 
[0 0 13] 

tfz. ±ffiKmf14^Bi:ilL7t 1 ^>y-7"'l^t;^:^(^<7)^^^wVCHl. CH2^ 

*)^(^flx.{i\ #it:5:m2#BS)o CC07fcPNPN>5.^ •;/f-ic43V^-C(±. NMv'; 
3 3 1 O^MffiiJ T y - Kt£tJ[^it ( P M)32i:C<7)Ty - KJJSfc^^ 

3 2 tC**[6l-r'2>P^*- ht£tS:fiit(PM) 3 3^^. 1112 4^(D±.mn>5^3 Oat 
TffiiJg|557^3 Ob<!:t;:£^R^t<7:>m^.-t:-f^tt-Cv^;|>o i^py- ht£t5:fIJt3 3,3 3 
[*|tC{i:*y- Kt£Mi^(NM) 3 4, 3 4/6^^l£lt^ti-Cv^<i>o ^tLtlioT. ^ 
•y/0±«55-3 0atT1iJgB^3 Obi:<7)^^t;, Ty-Ki£^^:^3 2i}-hiJ 
y- Ki£t5:^it3 4 lC|fi]5&-oTPNPN»^^«^$itL;|>o 
[0 0 14] 

^y-f<D±M±.mU^Z OatTiliJg|5^3 Obt(i. NMv';=?>*fe3 1<D^ 



tBiiEilf 2 003-3086154 



if#iS 2 0 0 2 -3 5 7 6 5 0 ^- v : 9/ 

LT> ±.mU^3 OatcioV^T^fJjOTy- K3 2i)^hi3V- K3 4 -N.^y^Ji'^^y^ 

[0 0 15] 

^/c. ^ y ■r(7)±fEM^^3 Oa, 3 Obli. C HI, C H2<7)7l&^JS^f6]±$-^^ 

ti, P h ^tfm.m 33HMLTTy - K*£t^fMJt 3 2 .h (i^^^OjlJJ Hf^lt f> 
ti7t:^-;^l£t^^Jt(PM) 3 6<!:. ^co^-;^t£t{cfI±t 3 6 rticSfife^^tL/cJ:- ^ 
i5'*£ti[fIit(NM) 3 7 n w ^J' ^ LT« < NM v U n 3 1 fClt^ 

$tLTV^;|>o h h 9>vX^Q5<7)^-y^*ttJ[fIit3 6 i:^:-^ -7 

Jt3 7 t(7)rBm(i'^-;^Jfij5L(llI^-t±"r)75»^^^^-r'6o 
[0 0 1 6] 

t.fz. ':f(D±.U±.mU^ 3 0 a TffllJSR^ 30bh<^^>5'lCi3lt^PNPN 
IfPOPr- hJ£tJ:|Iit3 3 "7 h h ^ > v;^ ^ Q50^-Xj£tJr^it3 6 t 
(DmitZY- hjmCPM) 3 8;6^^ffM^tL-CV>^o ^LT. AlMU'^^ 0a<7)ry 
- Kt(ttlcf«3 2 tymU6^3 0b<7)^-;^i£ti:||it3 6 -h^U- K71X-AT1 
t;^il1-'2>-:^. ±i8ijgp^3 0aO^-;^K:t!!:^it3 6 tTffliJ^^3 0b<7)Ty- 
K3 2 i:?:';- K-7 1x-AT2iC#^i-^o -^LT. ±1|iJgR^3 Oaa:Tffl!l§P^ 
3 0b<!:t;i5lt7t:PNPNg|S^^3fe?ijH^|^i-^^^m;o-C. l^ 'jy'X^^m 

[0 0 17] 

^^Tl, T2tl^rL«)±/^>WP$n^o ^<7)J#^, yS^THBiJ«^T2ffllJ cfc ^) ^ 
iEmfi (^^ 1 . 5 V IX±.) X^ht-t^bo - <^m-.t:\ ^ y y'^M ^ tL 
^t. ^-f. V h7>v;^^Q5<7)^-X^^^it3 6tm^-r'2>7t«»fLO 

^ t . ±m^^ 3 0 a(7) r y - KJ£t5:fW 3 2 <h NM V 3 y&m. 3 1 P 
hj£tli:flit3 3 txmm^fi^Pl^P h^>v>;^0^-7.mi,t^5l#tti1-^<!: 



ttJiE#2 003-3086154 



#11 2002-357650 



^-v: 10/ 



(d:3u^ ^mm^zx-ox^ ±nm^3 oa(7)NMv';3>^^3 1 tpv- vi^t 

h^y ^ [Z^~7sWi%i)m'i^^fi. iEm'M\z J; o T C HHfJ<7) P N P N^7i>^^ 
[0 0 18] 

OlE'Jf ^h-f. 1 ^^^m»fL^<^^^'»lLtL^ o 

[0 0 19] 

^T-T2ffiij7&^'^^Tl1lijJ: 19 ^IEmfit;*^^^tC{i. CH2ffiil<75PNP 
[0 0 2 0] 

-e-Ol^H. ±fSNMv'; =^ >*^3 1 ti43tt'2)±1HiJ^:^3 Oa<7)PNPNi5t 
TtBiJg|5^3 Ob<7)PNPNgP<!:<^rHlt'W9^^?t3 5 7i>^^ff^i25; $ tLTv^^<, L/^j^^' 
oT. ::<7)^i9ii^?t3 5 tCioT, NM-> 3 m<7)ii'^m^^'; Tt: 

rMM^-^^^^^^-r-So Lfzi)^^X^ '^Jx.{f±fECHl<7)PNPNgB76^':t7 
(1^J.T. ^(irCHl7&^^^-7jtB-^ : r*>J<7)±#^^CH2(^*t'^^IWl#) t/j^t 
^{i. CHHIiJ<7)NMv'; 3 >*^3 1 ff'tc^^:j?:Lrv^^iE?U^XH2tfliJ^^tllL 
IS<^'l>o L7t;6^'oT. CH2li|-^#l!jL/ijE?Lt3J;oTCH2fJJOiE^§il^^ffl:6^' 

[0 0 2 1] 

[#l^:fcm 1 ] 

1 0 - 2 4 2 4 4 9 
I#lt3tSfe2] 

#r?g¥ 8 - 9 7 4 0 3 ^<km 

[0 0 2 2] 

miE#2 003-3086154 



\ 



#11 2002-357650 



^-v: 11/ 



[^m^^m-ik Lxot-r^b mm) 



[0 0 2 3] 
[0 0 2 4] 

^Y^^')7.9 (D^mmnij^mi i^mmt^^ho (DmMmmtm.'m ^^wm^^ ^ 

[0 0 2 5] 

V^T(i. 112 3 (a)t3^t-ct 9 CHlT&^'^f^ LTV^^^y)K<7)#-9-^ ^^WWr^i^^ 

wmmzx^xty:mm:^mm^^o ^lt. 112 3(b) tc^-rr<h<. ^j^o^ 

1--5>Bf.^JC:fcv^T(igEl::«MTl - «mT2rBllc(iitfi*i<7)^»fLmi±;^)^mn$ tiT 
V^>l,o LfcTi^^oT. CHl;{»5':t7 tfcB#.'?.TXH2ffllJt;milgE^5:*>±:6^^«9 -^^i-jlfr 

[0 0 2 6] 



taiiE# 2003-3086154 



#111 2002-357650 



^-v: 12/ 



it2 3-\StftLT. itXM:^^M^^I<zi>nt>h-r±tlCU2m(DPl^P y^yVT. 
[0 0 2 7] 

^ ft:^ <^ t!;fpmy)fL'(iIcom ^ # 14 <7) -e o 
[0 0 2 8] 

')^^ 2 H^Afc^:iX'2>^y)fL#14Icom(±lt; 2 0 OmArmsi^^-e^b ^ . ii#C<7) 1 / 
5 flS <7)|E»!tJ|f14lcom^ Mi" 'g)® 2 2 tc^-r^:^fp]7 ^j- h'^^V:^^ 2 -e(i±Ifi 

[0 0 2 9] 

>^«3 1 <7)^ffiH^i}5ic;^^3 5 =^fML. NMvV 3>^«3 1 ^CHlt 
CH2i: tctt^oTv^^o -eLT. #C HHittCisv^Tti, Ty-mt5:flit3 
2<!:. ^OTy-mtS:fIit3 2lc*t[fi]-r^py-M£iicfIit3 3i:. Z(OPr 

v^tc^tl^ LT»jf^myrL7j>^l)iEtL^ T y - KtetScflJt 3 2 ^ * V - ViJumMit 3 4 t 
0^rtfolLr(/^>5>ft$(iM< ^oTv^^o 'e<7)/v:i6t;> 1 5 0mA- 2 0 OmA^Jg 

(Dmi^mmnm-r >i oTtgr-^ ^ *t fsj l t ^ r ^ 7t :t 

[0 0 3 0] 

ailiE# 2003-3086154 



# iM 2002-357650 



^-v: 13/ 



[0 0 3 1 ] 
[0 0 3 21 
[0 0 3 3] 

^i|iglci:oT?F^^i-^^<i:7{i^pItgtC^>?>o L/z:6-'oT. ±|S##^f- -yT'Tj^iffi 

^^^-)i'^mmmzX'oX2^m^tix\^^hizi,^t>h'mmmmimm'^m^j: 

[0 0 3 4] 



tBIE#2 003-3086154 



#11 2002-357650 



^-y: 14/ 



mm^ixfz'^m^j: s s r ^^m-r^ c t^ii^'pitgti^^-So 

[0 0 3 5] 

^ o 

[0 0 3 6] 
[0 0 3 7] 

$ tLTt^flB^ S S R ^ - t T&^'BTfgt; ^ o 

[0 0 3 8] 



tbiE#2 003-3086154 



2002-357650 



^-v: 15/ 



[0 0 3 9] 

H J: o r 2 $ n-C V ^ ^ H tfej ;b -TM W«v^ * $IJI^^Bg ^^Wjil^mWi:^^ 
[0 0 4 0] 

-r^^^. ^M-^l^y ^ 'j^^^ y 7°^±ieS S R CO 7^*51:^7' ^ ^ t 

[0 0 4 1] 
[0 0 4 2] 

[0 0 4 3] 

* fz. 1 ^*&flJcO^:^[p] y°Xi±^ ±ffi#^##:f^ y N 

[0 0 4 41 



tbliE# 2003-3086154 



#11 2002-357650 



^-v: 16/ 



^mnmz x^x m.± ^n^o 

[0 0 4 5] 

[0 0 4 6] 

■7 ^ ^ A <7)fg:i^^^'M t^lSji $ ^ o 
[0 0 4 7] 

i 1 mmm<oM:fj\^ y ^ ^■^^y -fxit. ±ie^ ^-^ )V6^my^M 

[0 0 4 8] 

^ T <7) 9 -7 ^ A ^s'j&M ^ tL ^ o 

[0 0 4 9] 

t fz. 1 ^»!l<7)^:^[6] 7;j- h'i)-^ ^^^y y'Xii. ±fe#7 ^ h -if^ >; X 
[0 0 5 0] 

ICSes ^ tLfc T y - Ki(£t^^^/i>- ^ ^ )i'^mmmm t^seM ^ tLfc±f£:^ v 

miiE# 2003-3086154 



#11 2002-357650 



^-v: 17/ 



[0 0 5 1 ] 

tfz. 1 mtkm(DM:fj\^y ^ ux^^ y^'-eti. ±m^-7 ^ h+i-^y^ 

[0 0 5 2] 
[0 0 5 3] 

[0 0 5 4] 

C<7)^'g>H(i, _LfBPNPNg|5^^^i-;i>NPN Y "7 y V 7s ^ <D^~- 7.X'^^ 
[0 0 5 5] 



tbiE#2 003-3086154 



#M 2002-357650 



^-v: 18/ 



T^^:t- KOip§=S:. ±IEv3 y h ^-/n''; T ^-T K<7)/l|l:^rfi]«J±;6^'±ie-7 
[0 0 5 6] 

[0 0 5 7] 

t fz^ 1 ^»!l<7)^:^fp]-7 * h -9-^ >; >^ ^ -f- y 7°-e{i. ±lBv 3 -y h ^-/s '; 
■ T^'^ :t- VY- V ^tttr 2 o<7)Jj£t5:fIJ:tcorB^Pi^. ±fEv a -y h ^-/s 'j 

^ :t - K7&Wi±J^:;i*j-e \£y^iryx^h^ SB^t tcis^ L r ^ o 

[0 0 5 8] 
[0 0 5 9] 

t fc. 1 mmm<^WJj\p\y it V :^^^y y'Tii. ±ffi#-7 >j- h -9- 7. 

PNPNgi5^^LTt#js:L. ±se*y- Y^tmmtf- yru^mMhmihx^ 

=^^NPN h ^>vx^(7)^-;^^j^^ -y ^mMh(r>nM'- \-W[n.h7.^ y^ 
[0 0 6 0] 



l±lliE#2 003-3086154 



2002-357650 



y : 19/ 



[0 0 6 1 ] 
[0 0 6 2] 

M V >; n >*^S-e«^ t^ ±HENM V 3 >*«O^Mt; 1 0 15cm-3j.:JlJiS.o 1 
0 18cm-3l^T <^?^JgT >; > i)^mX ^ tt N + il ^ ff^fiK L T V „ 
[0 0 6 3] 

t LX^'^l.zm.m-r^fzibK'Z^^tj: i O O O V/;«sJ'Jl±«7)Bg#:^-7mJEE±#^dv 

rv^^o Lfz:^^-yX. :^ 4 V ^^Wi^LXM:fj\aiy ^ ^9 co^ 

Xr4\y^ hiiZn^^mm-r^SSR'&mM-r^<7)i<Z£^m^j:m2 O OmAmsm^ 
<7)|E5^#14Icom75q# 1^ o 
[0 0 6 41 

[0 0 6 5] 
[0 0 6 6] 

miiE# 2003-3086154 



ijf IM 2002-357650 



^-v: 20/ 



[0 0 6 7] 
[0 0 6 8] 

[0 0 6 9] 

[%H^<7)^ii<7)m-.] 

[0 0 7 0] 

• ^ 1 mmmm 

V-TT'^ h^^L. EI 2 is J: m 3 (iHi 1 tc^tt-SB - B'^^lWf®«B&llI-e^ 
'5>o l?6> I112(i^:f >flf<7)*^^.=^^L. lll3{i^:t-7B#(7)mJEE^I5Pf ($E»iLBt)0 

[0 0 7 1] 

-^m^<DWM(oW,-^^y :?.^^y:f{t. El 1 H^i" J: {c, ^ 

m.\.\i2 b 0 fxmK LTV^^o 1^. ^(7)fiBJiL 1 (i. 3 0 0 /imm±<7)ig^-eab 



ttiliE#2 003-3086154 



mm 2002-357650 



^-v: 21/ 



[0 0 7 2] 
[0 0 7 3] 

%ir\ ±fS:£1HiJgR:^4 Oat^iJV^Tfi. HI 1 -HI 3 li^i" J: ^ tc, NMv';=i 
> 4 1 (DmmiM T / - KjmMM (PM)43i:, Z(7)ry- ViJi:m¥M 
4 3lC*t|S]1-^P^- hK:iJ:fIi^(PM) 4 4 ti:^ ^^■f-^^^;i^^^^it4 2H 

- hJ£tS:IIit4 4 l*IlC{i. ry- Kt£t5:flit4 3 H*tl^-r;g>:3ti?&oT3fe^Tt3± 
fST / - Ki£t5:fiJt 4 3 Hifiv^ffiiJ tc. V - mtW^mMiNm) 4 5 7(>^^fM $ tiT 
v^^o ^^LT. ry- KJ£t^fIM4 3;^-^j:^y- KJ£Mit4 5tC[p]/6-oTP 
NPN»-'ff^^;^tL-CV>.g,o 4 6 fir- hffiiTLT'^^o 
[0 0 7 4] 

±lS^1BiJg|5^4 0btli3V^-C{i. ^^^wi/5^§|flt^4 2 H^tLT:£iBiJf|5 

^4 0at(±±T:£^R*^<7)m^.-e, ry- Kjm^it4 3 t py- hl^t^flit 

4 4 tijy- Ki£t5:Mit4 5 tr- h^gtA4 6 tm^&^tiX\^^^o 
[0 0 7 5] 

±sSNM V 'J =r 4 1 O^Mt^Mfi 1 0 IWSflJ^-r^ 0 . P ^- h 

WLmm.4 4 (D^m^mmit l O 16cm-3-^ l O IScm-S^Jg-e^ «9 . ijV- ViJtmM 
it 4 5 1 0 20cm-3~ 1 0 21cm-3@JtT*<2)o 

[0 0 7 6] 

±f£NMv'; >*^4 10«Mt^(±. 0l6cm-3cOiftJtt;'^'5>ct ^ H 

^:t^/£A-Stcj;oTr±ALT, N +® 4 7 LTV^^o Z(DXol<z^ ±fB 

NMvU 3>^;K4 1 OOTtcii5?jtJg<7)i; >=^i£ALTN+«4 7 ^fM-f-i)^ 

Ai^ < '^^EfiiB S F(Back Surface Field)?:?J^m: o T^SJt^^^±#-t ^ OT' 
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[0 0 7 7] 

X . ±umm Ti^N ^\^^fz is6$mw\±^z isx^^xa x$>^ /^»^ p 

N P h 9 > V ;^ ^ c7)«»iLitiliii$5 H f e (pnp) ^H&T LXitmBt<Oi&T^m <o ^Itl 
^motztbliZli^ SS&^iclSfttCiSV^T. 'Jr'- h®Jjt4 6^NPN h ^>v>5.^ 

#^ -7 «l±±#i^dv/dt#14 ^> NM V 3 4 l<7)^-f7^-rA tC>fiK# L . 

®«MN - (Dm^liZ^ yi-^~)V<D'7 ^ y ^ ^ T p7&M^-e^) i9 . T y - Kifetk^it 
4 3 c7)Ji:t^#a:;i;Jjg:T LT P N P h ^ > v x ^ <7)tf|f^i;t:-^^sii < ^ o 
7«ffi±#ipdv/dt;e)^>h<!:'^>5)o — ©aSN + - ;K7) ^ "7 ^ 

A r p5i>^';^T% T y - Kl£tS:^it 4 3 <7)t£t!(#»75^^iii;p L T P N P h ^ > ^ >^ iJ' 
<7)Kif^)S^7&^'M < o T . WuW^y mffi±#^dv/dt75i^':^ ^ ^ o 
[0 0 7 8] 

P N P h 9 > vX ^ <7)my^iti|iS^Hfe(pnp)<7)#tt^^^(^IlIg&^|^tC|g^-r ^ 
[0 0 7 9] 

4 3^^'^>:£fiJ(7):^y- KJ(2:tJ:fI^4 5-^m?/t/0^'»!LtL^^i^^CH(^^^-«;U)l^ 
--n^ ^ffiiJg|555-4 Ob-e. llI4^;£iliJ60Ty- mt^W4 3 7&^^*ffJj<7) 
:^ y - Ki£ti[flit 4 5 --S-i;t;6^^i/t n ^ 01^ icmt ^^ir ^ o 
[0 0 8 0] 

^^nrv^^o S/c. NM*£t5:fW5 o±i;«5l^-r^-rj: 9 t"Al«® 5 1 T^^^ff^ 
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flit 4 s^mo xnKA mm mmmm s 3 ^m}& ^ pr-v a 

^L-Cv^;i)o [12i3J:?/[ij3-e{±, Aim^5 1,5 2,5 3,5 4 ^^Vi^LX 
[0 0 8 1] 

-e L ±fe:fef IJSIS^ 4 O a<7) r y - KJSMflit 4 3 ct t/^HJJgB:^ 4 0 bco :^ 
y- Kt!tM^it4 5±<7)AimM5 3, 5 4^^'Au7^-Y4 8 a, 4 8 btc J: o T U - 
K7P-ATllC^il^n^-:^. :£l»JgP^4 Oa<7):^y- KK;tS:^it4 5i3J:y=' 
^HiJ^j^j^ 4 0 b<7) T y - ViJtmMit A 3 ±(7) A imM 5 4,5 3 7!>^^Au7 ^ ^ 4 9 a, 
4 Qbtlcto-C';- Ky V-AT2tC^M^tL-Cv>^o -r=^t?*>. JiiE^#Jg|5:^4 
0at^filJ^^4 Obt(7)2o<7)Hf^ 'J>^iJ'=^> il^ife^ij 7 ^ - -"K > K-CSei^-t- 

^ ^ i; ct o ±fef^ y y°(Dmn iWizy ^ 7.9 ^ff^^-t ^^t ij-X 

^ •yy7&^^^^^>;i-:9'g|^:^4 2 -C^a^fiJ^ttTv^^ ^tfrl^b^-f 0 . 2 A^Jg 

[0 0 8 2] 

tfz. ±IST y - l^'iltrnMrn A Sit. iJV~ Vi)i:m¥M A rtfij o 

i «9 CHl<i:CH2i:<7)F^tcieMLTV^^o ^oir^^tKX^X. m\\m&:^^K 
tTtl^Of^^^^VT^. j&^-V>^;K7)Ty- VtuW^m^A 3xm, 

^^m^ {i . >^ y - Ki£Mit T y - KtS^ISit J: ^) ^ rtliy S5g L T ^ M L 

[0 0 8 31 
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VfU- hm^t LTV^^o 
[0 0 8 4] 

-rfj:t>h. ±12';- K-7ix-AT2P^i;. mi-<^^ym)±x, 
7ic7!)^^:£fflijgri5^ 40a<7)■7:t^+^^';;^^ Ait-r a t . ;£ffiijgr^55^ 4 0 aco NM V 

:='>^^4 1 t P^- hi£t^l|it4 4 ^p^y- Krafl«4 5 i:-e4^^NPN h 
y >'v;^:5'<7)NMv'; rr>'*^4 1 tI:fclt'2)Pr- hjm^it4 4 t<7)J^#C# 

iSc<7) ^ -^-V T (iE?L) :<>^^§&^ L . P h mk%M 4 4 tc^«-3jt7{)5#§^i- ;i> o L 

-C. C (Ditmty.o:>'^H'\Z J: o Xl^mW^ 4 0 a<7)N P N h ^ > V X >;|:^tg 
^>^^o ^n-r^t^ 1112 tc^-TJ: ^ tc, 4 0 a<7) T y - KjmflJt 4 

3 ^NMvU 3>»«4 1 tvy- Ymkm^A 4 ^-eJt^&PNP V^yVT.^ 

^tc^-y.mi;t>i>^'>K*&^;}x. iE^filt;io-r;£il!|gP:9-4 OaOP NP Ng|5;65:t > 
LT. - Ky V-UTl-fy^h - Ky ^-AT2-\^yfEllllf&<7):felSr{cjSD/c^> 

^^-i^ p N p Ngi5<7)iE'jf jiTi^^^c ^-r\ 1 -^7fcm&t(7);^^75^^rLn^o 

[0 0 8 5] 

-^tcfi. ;&W^4 Ob^T^PNPNW^ _ti^<7)^'^t^< |WI;^iCiE^«ift{^L 
[0 0 8 6] 

-eoi^tc. ±feNMv'; n>^;K4 1 ;£«^4 Oai:^ffiiJg|5^4 Oht 

133 IC^i-i^ tc. ^C0^^;t>>'^:9-^fli^4 2 tlioT. $K»iLB# (^»fL«i± 
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-^13, :feffiijg|55j'4 Oa^ONMv 3 >ft1S4 1 '^'t'^t^ LTu^^IE?L 5 6 7:>^^^ffliJ 
[0 0 8 71 
[0 0 8 8] 

m4li. ±IENMv';=?>^«4 lASONM^^M^I^C; »MJt<i:|5rL^ifc^ 

^MWJSl Ol4cm-3{i, NMv';3^^S;K4 1 ^<D ii (DX$)^o BI4i«9. 2^ 
tc#oT$ErjiL#14Icom(iMi!'^-t'2>M[6]ti*'i>o -^-LT. ±fSp« U iJ' * 

tt^»«^®ONM^MtfrtJt{i 1 0l8cm-3mTT'^^'j^^^7{»5'ab'2)o NM>P 
H^im&l Ol6cm-3t;i3V^-r. 2 6 OmArmsOfe»iE#14Icoin7{>^1#'b ttTv^^o 
[0 0 8 9] 

III 5 fi. ±M^m^mm(7)Nm^m'^mm. t ^w^ynf±±^mdv/dt t com^ 

^ ^wW55-^fIJt 4 2 /i^^^v^m:^f6]7 ^ h+h^ (Ditm^WXh^o 11 5 ct l9 > 

miiEJr^ 2003-3086154 
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[0 0 9 0] 

\^X±.<DX n \,z, h ]y~ K:f7<7)Mi^tzab'2>$Ki/t#14IcomtESal?-:4-"7miE 

0 15cin-3i^±E-0 1 Ol8cffl-3j.:jLT7ii^^MS L v^<7)-e^>i>„ 
[0 0 9 1 1 

Mi^') =jymm4 KDf^^iZ, l^m^^4 0at>^mU^4 Oht^^if^^-^^^ 
)l^^my¥M 4 2 ^ff^JiK L . ija^^ 4 0 a ^ ^MU^ 4 0 b <h 1 jSTo P N P N 

^i-^ry- KtetJ[fIit4 3 t P'J^- himmitA Atijy- YiJLWmMA 5 t 
^^■f-^r:TWl'55'^^it4 2H¥tfl^B^LT. T 7 - mtlclMit 4 3 

V- Kraflit4 5 tC[6];^^oTPNPNg(5^ff:^^LTV^^o >r ^ - ^: J: o 

=K4 1 4" t;a#tTV^,g,^ytB#<7)itflJ;^Jr-^i; T;6^ > )l'm^<r>^W)i- 

[0 0 9 2] 

±fe;£fJig|5^4 0a<h;&1liJS&^4 0b^O7:r h -^-^ U X ^5^ ^ttfi^-T^M 
T/- KJ£tJ[^jt4 3m(Dmm^3 O O ;t/inm±lCiS*>. ry- K^tJ:^it4 3 
^CHl<hCH2<!:<7)ratcaEgLTV^^o CI ^ i";?, ^ J; o $Ky)ftB#(?)^#:3f. 

[0 0 9 3] 

tfz^ ifiery- mts:^it4 3 Aim^5 3 tpy- vw:nmm.4 4, 

•tjy- Kjmf« 4 5 is J: XfY~ Y miL 4 6 A mm 5 4 <i: (JOFelPi. 

v^i. NMt£t«C^it5 0 AimSS 1 i: A1«M5 4 t<Dmmx$>^y ^ - 
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NP^-;^iIilL3{i. 1 2 0 iumi^J.±R^3 0 0 y«mmT<^ieHl^T':t >S1±V T 
[0 0 9 4] 

yi- ^9 imm-ThT y - K*iz:t^flJt4 3 tpr- hrafiJt 4 4 <h 

V - vij^mum 4 5ti^ ^^^^^^ 4 2 n¥^f -7 ^ - Ksg^ 

4 0a^^lBl|g|5^4 Oht(D 2 <^<D'^ ^ isftiife^ij 7 ^ - ^"K > KT'Se^a 

LTV^^o Ltzij^-oX^ f^-y 7°75^^^-VTWV^^fIJt4 2-e^*iJ$;tLTV^^t;^^^ 

o 

[0 0 9 5] 

rt<, ^ >r ^ U^^^«H&LT. L ED 5 7i3i:?72^||M<7)ff^tg02$l:^lp] 

i)^Xb^<DXh:ho 
[0 0 9 61 



- vy u-ATHz^^-^^-^. :^m^^4 0a<r>ijv~ vw:nmm4 5*3 <t 

Xf^mU^4 0b<7)T/- Kt£t5:W4 3 ^ U - K-7 I/- A T2HSM L-Cv^-5>o 
T2^0^^;^^S{±. >mm5I^^tL^^<7)T'(i'^<IlI7ti^1-r<»: <^foT^ 
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[0 0 9 7] 

-r 4« t> . 4 0 a(7) T y - Ki£t$[fIM 4 3R Xf^mU^ 4 0 :^ 

y- KK:t5:fIit4 5±cOAim^5 3,5 4 =^Au7-r-V6 lalcJ:oT«ML. ^ 
'bC^ligP5^4 0bOAimS5 4 *Au7^-Y6 lbtCJ:oT';- VyU-ATl 

Kmrn-r h o i^mu^ 4 0a<Dijy- v^ifLwrnm. 45r tchij^^ 4 o bo 

T/- KJj£t5:fIJt4 3±<75AimS5 4,5 3 ^ Au^l 4 ^ 6 2 ate J: o T^M 
,^ 'blc±fS;&iPJJg|555-4 0bOAl«S5 3 i AuU 4 ^ 6 2bm:oT'J- 
A T 2 tc^l^i" ^ CO T ^ ^ o 
[0 0 9 8] 

it4 3 tF^^- hi(£tS:fIit4 4 V- K4£ti(^^4 5 ttiioT. ^■r^wi/:^' 
gl^it 4 2 ffllj HfiS L T v> T y - Kifet^flit 4 3:^^h i^iiW: LX^^^^hiJV 
- ViJtmimM 4 5 tCfp]75-o T«vjfL<7)y^tt ( C H : ^ ^ww) $ tt^ J: ^ ^ 

[0 0 9 9] 

zti^znLx^ msiz^-rxn^z. nmv';3>*«7 i<7)tti^t;^yy(7)i|is 

ltT4CffM$n/z^^;t-;l-^^fIit7 2 m:oT55-^$n/c:£tBiJtP55-7 3a<h^ 
nm^7 3bi:<7)^^H, ^ -v ^ww^^^^it 7 2 tifdoT^tf UffM$n;t:Pr 
- vifLnmmi 4 py~ vM:nmit7 4iHizisif:hK^-c^^)i^^mmM7 2 

mm.iri>o -g-LT. Mi<ziiWLx^^^Ty~VW:mM^7 6'^^h^^^^)\^^m 
mm7 2lini1£®LTu^^:^ V- mtS:^^7 5 lirSjT&^o ■r«-i^<7)^tL(C H : 
f- ^ ^ww) ^ff^^-r -2) J: d LT ^ J: 
[0 10 0] 

^<7):^-^t3^> HI 1 ~[1I3 t;^1-25l;^[p]-7=^- h'^)-^ ^^^•yy°<7)m^tmm 
iz^ ^^r^^)i^^myMM7 2liZX^X. $EeiLNFtei3V^TNM v 'J n 7 1 l*I<7) 

taiiEilf 2003-3086154 
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[0101] 

- b Jmfl^t 7 4 ^ :^ y - KraUtt 7 5 ^ T y - KJ^flit 7 6 ^ *±fSy ^ 
->'l^ Kj?g^|L2*^^ LTNMv'; 3 >^;|g7 1 (Oipg l|f LT. 0 . 2 AflJt 

'):^9^m^Lxu^xx^M^m^\^fz^m^j:ssR^mm-r^^ti)^xh 

[0 10 2] 

1^. ^IIJte<^)f^StCi3V^T{±. ±M1^mn>^A Oa, 73a<7)y^h-9->r'>IX^ 
t:^m^^A Ob, 7 3b<^y * b-9--f tKm\^X^ r J - KJ£tS:^it4 3, 

7 6 <h y- Y^tWL%¥MA 5,7 4 <h7&^^^ ;^>'l-^^M4 2,7 2 tlit^l-^:^ 

m~^m.mmxw.m^'i(^x^^h{o^ ^^^■^>'i/^^fiJt4 2,72 i;mlt^^ 

10 1 0 3] 

\ikr. ±m^-^^-)i^^mmm4 2. 7 2<DM:mmmi>z^^^xmMir^o m9 

^8 2(i. NMvUn^^^^S 1 tc^fctLfc'^^ 1 0 0 ^'-T v > 8 2 ' 
■C«^^tLTv^^o ^^LT. ;£ffiiJS|5:9'8 3aOPNPNg|Sa:^TO:»'8 3b<^P 
NPNf|5h<7)P^lCffM^*t7^^r-r v>^*^8 2'tCJ:or. NMv'; n>^;K8 

WH'^'P^^^'lTXh^^m^ 0(^^W]^mm^h(DXh^o ttz^ r^'yy 
^mZ2' Oi|iJM{±^tiT /;a6iE?L 8 0 y y y$ < . ¥^ v > ^'M 
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c J: o T c H 27&^^ :t > i- ^ t V ^ ^ (mtt^m ^ mm t § . ^m.m^ iim 

[0 10 4] 

ttz. ±m^^ py^ms 2'(DtEmU'^8 Sat^^mU^^S 3b^0^^tC. 

^it8 4±tC;{»-ltTSi02 8 6 i^ibil, S i O2 8 6 ±timm;6^^ 

•J =j>M8 7±t'SiN8 8 ^'fb^^+e^S-^tlioTffMi-^o -f-LT. ±fe 
^« K- ^^^^^^-ISb^h V 3 >m 8 7 O-^HIJ {± T y - Kte:tJ:Mtt 8 5 _L;^^ 
^SiN8 8±tC7{»-ttTAl«®8 9^ff^^L. U - K7 1/- A Tl t fjti U - K 
yV-AT2\,zmm:-r^o --^S. m^K--7"'^i^##MB^HV';3>|^8 7 0life^ 
ffilJH{iSi028 6±;^-f>SiN8 8 Jilc>6-tt-CAimM9 0 ^fmt. NMvV =i 
>*^8 1 tc^^LTv^^o m^K-7°^^^^^H^BV';3>M8 7 

oM^^ A 111^8 9, 9 oiz:^m^^. nAimms 9, 9 omizmu^^^^'m^ 

^7 ^ K7°lx- httiti: LTv^^o 
[0 10 5] 

±Mir4 i^y^ms 2'<r>m^ii. Jiffii 0 0 //mtiRgf>i-\ iO;«mJ^:i.± 

Sof--y-/l¥(7)2/3mTT'*tL(^. NMv';3>»^g8 1 '>>i/-etltL 

ory- mti:^^8 5 i:^ffliJSB^8 3 b(7) r y - K^flit 8 5 t<Dm(D^m 
-eab'2>^^^wvP^OjigSILl{i3 5 0 //m-eab'2>;i>^ 3 0 0 /xiM±<Dmmv^$>^ 

^m^8 3b(7)NMJ£tS:fI^8 4 i:<0^i>ffiijr^O«6S|-e^)-5)^-v^wU55*^^it8 
2 (Dipiti 10 0 /umX$>^^K 5 0 //mm±T^ab^f^^v^o 
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[0 10 6] 

:*cL> -e <7)|g* V 'J 3 >#Mi^fi(Qss) 5i»^^Ji:^-r-?)o ^<7)fzt^iz, NMv';='> 
[0 10 7] 

±ffiNM->'; n y&U9 1 JiHiBtt-B^^^-^^l/^^fl^tO 2 (7):£llijg|555- 9 3a 
t^lfflf|5^9 3b,h(7)^^tC(i, ;£illJgP^9 3aOTy- 4a±-^-h 
^1|lJg|5^9 3b<0Ty- Ki£tS:^it9 4 bitCTjHtT S i O2 9 5 ^ffMLTv^^So 
^ibH. Si029 5±icm^ K-yil^^lt#ISa^BV'; r2>M9 6 ^«L. « 
V-y'^^m^m^ai^ =1 >m9 6 tij3tt'2>^-v^->'U:^^^lt9 2i5i§<7)«9 
6' <!:iS5^gp<0^it9 6" 1 13'; >^ K-r-t-So ^ ^ ■t'2> C 13 j; oT. NM 
vi; 3>^;K9 1 (OmmiiZiSif ^' )l^^mmit9 2<Dmm9 6' 

[0 10 8] 

Tv^=^v^^i^(7)±icsiG2 9 7 ^ii:^^ffi^fti£icj:oTffM-r^o -etT. m 

m\''-y°^mm^^^B'y') ^>m9 et^^sit^'; >^ k--7°l7^^-$s^9 6"(d 

M9 6"±tc^-ltTAl«^9 8 ^HmX^. K-^lz-ATlS/jti';- 

-AT2ic^M-r'2>o mmv-f^m.m^^^^B^^')^ym9%\.zio\.ir^^) 

K--7°Lfc^Jt9 e'tKtefJJgP^j-g 3a<7)Si029 7 ±7&-^^fiJg|5^ 9 3b 
^0 Si 02 9 7±t3;i-ttTAl«®9 9 ^?^^L. NMv-U 3>*;K9 1 tC^iEL 
Tv^;2>o ^dLT, ^^K-T^^-^^^ISb^hv'; r3»M9 6(7)M^^Aim^9 
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8. 9 dizmm^"^. nAmm9 S, 9 9Pflll«jS:^BE^?FMLTSi - Si02# 
®<7)m#*4'^M^D-t'2)o -^LT. ^llii<7)f^pti:}DV^T^ -7 KT'l^- 
[0 10 9] 

it 9 2 <7)fig<7)v'; n >#Mmf]z:Qss755'±i:^-r'i)7t:a6, NMv'Jn^^^gg 11*1 
co^^m^^'; TT-*^IE?L 1 0 0 75^'^-v^^;V5]'^fIit9 2 joV^Tfi?^^^ ti, ^ 
■V f^Ed ;6^^$iJ |5I ^ <7) -e -5) o 
[0 110] 

^ > ±f fi r y - K*£tJ:Mit 9 4 ± is it ^ K - y'^^m^^^m -> 

>m9 6 tc*^ LT'; >^ K--7°LTV^^o L7t:;^^^oT. NMi- U 3 >M 9 1 <7) 
mM It ^ T y - KJjJt^^i^ 9 4 <7) ^ ^ JV^^flM 9 2 ffllJiftjf <7) 
Mmf4 Q ss^m^ L . T y - KJj?:t^^lt 94=^^tfPNPh-7>v>^i5' <Dmmm 
ipi^ H f e (pnp) m&T-r h o <7)^:^. flS^mvjiL ( JiJlT> I H t H&f§;-t- ^ ) 7&^' 5 0 

[0 111] 

l^a. ±ie I 5 0 0 AJ':Jl±t;±tf^:^rS(i. ±iiEL7t:®PNP h 

^nmmizH-rhmmitm'^±if^ - 1 . (D±ien p n b ^ > v ;^ ^ <Dmwim^ 

[0 112] 

i: ^ ^ t:\ ±mmm k- -f^^m^^^^a v =r 9 e tc^t t-cv±Ai-'5> > 

V- hJSt/cei n/nm±E.o2 0 0 0 fi/D^^^^it^T-^^o tfz. Jiffi^-v^^;^ 

^<^«g^Ll(i3 5 0 /umiZ LTV^^^i^ 3 0 0 // mJ^:Jl_L<7)S§g|-e^) o Tftv^I^ 
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i-^^^l^^^^^ifWS 2 Oi]iS(i 1 0 0 /umV$>^:^K 5 0 /um\^J.±'X:^^til:i^\,^^ 
10 1 1 3] 

[0 1 14] 

• m 4 mmmm 

1 0 2'fti5<7)NM->'; =f>*^i 0 KDmnmxh^o ^isc^Mom^jc^stt^^ 

■V ^WW53^^6M 1 0 2 {i. NMv 'J n l 0 1 O^Stc^^ Y~y°^m^^ 

>; 3 >M * tt^ffM-r ^ C i: J; o -C«^ $ tiT ^ o 
[0 115] 

0 3a<!:^tiijg|5^1 0 3 b<!: Ufi. :^mU^ \ 0 3aOTy- KJltt^fM 1 
0 A2i±.i)^h:^mU1i^l 0 Sbcory- Ki£tfefl«l O 4b±iC;i>ttr Si02l 0 
5 ^fMLTv^^o -etT. ^^^-«;l-:^St^it 1 0 2(DU^(OS\02l 0 5 ^rl^ 

0 3a(7)Si02l 0 SatCiott^Ty- Kj!i:t5:^it 1 0 4 a±cOg|555^;i- 

1 0 3bcOSi02l 0 bh^zHH hT y - Ymm^Ml 0 AhAL<DU^iX-mM K 
-■7°#^m#^B^H V 3 >M 1 0 6 ^fM-r^o C d LT. ^-V^^^V^Jt^it 1 

0 2 lci3lt;5>NMv'; 3>»«1 0 1 <7)^Mt::^jii!{l^-ti:Tm« K-'T'^^^^^ 
H^gv i; 3 >M 1 0 6 ^iS^fMi-^o 

[0 116] 

^^ti. ±fESi02l 0 5±<7)^^tij3tt^^SK-v''^^^^^B^BV'; ru^ 
Ml0 6±i;> Si02l 0 7=^'fb^^ffi^:Rv*lCj:oTffMi-'i>o -etT. Ty 
- Ki£tS:fIitl 0 4 co^M^^fb S i02 1 0 7 co^Mt^^^^ttT A im® 1 0 8 ^ff^ 

1 0 3aOSi02l 0 7 <DmMi}^h:^mU6^ I 0 3b<7>Si02l 0 7<7)^Mt;75Ht 
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XAimmi 0 9 ^ff^^LT. NM->'>' ^r^^^lSl 0 1 tC^MLTV^>2>o L 
8,109 tc^)l*^-<ir> ±Ifii^Aimm 0 8,1 0 9 FHltcmfi^K^ffM LT S i 

[0 117] 

±fBI#^t;=toT. ±ffiNMv'; =J 1 0 1 c7)^Mt3 4ott^^^^wv^gt 

1 0 2 K--7°#^^#|gH«BV 'j rj >M 1 0 6 ^^^E^ffM^ tiT 

.So ^<7)J:^ ^j^jt^t^dttiioT. ±fE^3^i&<^B.^Jii3lt^^^^wV' 
^S-^flit 9 2 J: ^ ^ ;V^^fIJt 1 0 2 (7) -> 3 >#MmfiQss7{»^'^ L < 

[0 118] 

1^, ±ia^^^^;l-rBl<7)gg^Ll(±3 5 0 //mtc L-rv>-5>75^ 3 0 0 /^mJ':il±<7)l?g 

±'r^fzi6±mmm<7)miEi\:-/)^£^mx'$>^o t fz. i^mu^^d- 1 0 3 s 1 02 1 

0 5a^:^tiJ^:^l 0 3b<7)Si02l 0 5ht<Dmmx$>:h^-^ ^^)i^^mnmi 0 
2 (7)ips(i 10 0 jumt LX^^^^K 5 0 jumi^l±Xi)fiii^^\^^o 
[0 1191 

tfz. ±wf-^^-)i^^mmmi o 2<^fi«ic?^^$tL7tAi«ffii o 9{i. m 
±mtLxiimm'r;bzt^^x^^o 

[0 12 0] 

1 1 2'N-i5oNMv'; n>^^i 1 1 (^gffMHi-e^^o ^mm<^fmKisif^^ 

[0 12 1] 
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PMJm^itl 1 PSJm^itl l 5tii3lt^:£ffliJ^^l l 3a 

<7)ffiiJ®(7)figtcNM->'; =f >^^gl 1 1 75^f>PMraiI*t 1 1 5 ti/^^ltT^-VT^ 
h ■>/^'<!: LT<7)NMJ£t!cfIi-t 1 1 6a>6^^ffM$tL. PMJrailitl 1 5 tcio 
tt^^fliySI5^3'l 1 3b<7)ffliJM(7)figli^>|^«iiNMt£ti:^it 1 1 6b7&^'ff^^$ tiT 

[0 12 2] 

±fS:£iW^l 1 3a^^#J^^l 1 3bi:<7)^^ti{i. ry - KJ£tS:IIlt 1 1 
4±>^-^NMJ£ti:IIit 1 1 6±{3:^^ttTSi02l 1 7 ^ff^^ LT u^<|,o -^LT. 
Si02l 1 7±lli3tt^Ty- Kf«^itl 1 4 iS^T^-'b NMJ^flit 1 1 6^ 

^K^-ifxmm v-y°¥m%^^^Bi^ ymi i s^fM-r^o ^hiz^ mm 

TffM-r'E)o -e-LT. ry- mtif^itl l 4(7)^M;{>-ibSi02l 1 9<7)^Mtc 
;5-ltTAimMl 2 0 ^ffML> - K-7 l^-ATl*7t(i'; - K-7 l^-AT2tc 

^mt^o -H. 1^mU6fl 1 3acOSi02l 1 9 <7)^M;6^ib;&i§iJg|S5}- 1 1 3bO 
Si02l 1 9(7)^®tC75HtTAimMl 2 1 ^ffML. NMi-U n 1 1 1 

Aim^l 2 0,12 Itc^lit^-i^. MAlS^l 20,12 1 P^tcmfi^&lBS^ffM 

LTSi - Si02^®<7)m#*4^^Mfn-t-^o ^^LT. :$:|IM«7)mgJCi3V^-C 

[0 12 3] 

i3M 1 1 2 t;{i. PMt£f[fM 1 1 5 <h Ng^*£tS:fW 1 l 6 txm^^fifzi^ 3 
rT'*;i>iE?Ll 2 2 755±fBv3- h ^J^^:^- KOPMietJc^it 1 1 5 tc^ 
[0 12 4] 



1^. isE^^^-^l/^OSB^LltiS 5 0 //mtC LTV>-i>y6^ 3 0 0 //inJ':Jl_L<7)Sg 
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mmi 1 ea^mt^mu^i 1 3bcoNM*£t{[Miti 1 ehnmt(Dmmr-$>^ 

^ ^WU^gl^it 1 1 2 0i|il{il 0 0 //m^ Lrv^^;^?, 5 0 /ua\^J.±'(:'$>nii'^ 
[0 12 5] 

^7t. ±fB^^;t>;i':9'^fIit 1 1 2<7)figlcffM$tL7^cAim@l 2 1 (iitTfc 
[0 12 6] 

-XH-eab^o t/::. I1114(i. EI 1 3 tcisit-i) C - C'^tlBffMEl-e^^o f 
fc. Ell 5{i. ^mm<Df^m<7)M^\^y ^ }^-^^')>^^'^'yy°im\^^fz^,^M:^ 

[0 12 7] 

PN h^>vx^(7)^-^lljttci=@^-t-^p^~- hi)i:mMMiima<D:iikmx$>^ 

[0 12 8] 

0 1 3i3ctc;'B 1 4 tC;^-rJ: ^ IC. m^i£±mcmU^i,z^\,^X. NMv';=f 
KIE^L2^aLTNMv'; 3 1 l|f4C, ±iBm 1 HJfeOffm^ 

(Dm^tmmi^z^ tj - K*rafiit(PM) 1 3 2, pr- htstJc^^cPM) 1 3 

Z^^Tlijy- Kt£t5:^it(NM) 1 3 4 ^ff^^LT. Ty- KJ(£tfi:^Jt 1 3 2 
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10 12 9] 

$ ^ tc. JifS P h J£tS:ISit 1 3 3 lliSlt ^ y - KjmHit 1 3 4 «M 
$tLTV^^v^liitt;{i. :^ V- K*£tj(Mit 1 3 4 H3£^t LT^gff^<7) PM^Mt/7&^' 

10 13 0] 

tfz. ±f£NMv'; 3>*;^1 3 l<7)^®H{iSi02Ml 3 6 T^^'ffM^ tiTis 
^<7)Si02Ml 3 6 HjJbMt^ry- Kiet^Mitl 3 2. V- VllLWcmMl 

3 4isxzrmaui 3 5±(DU^i^zmnmkifhtix\^^^o ^lx. si02Mi 

3 6l<zisn:b7 y ~ Vi}j:mRitl 3 2±<7)F^ptc(iAl«M 1 3 77&^^ffM$^^ 

ijv- vi&nnmi 3 4±or?flptc(i*gff^o;^>i^^fiK-rAim«i 3 8(D-m-^^^ 

ffM^tL, ^PglSl 3 5±<7)^Ptl{iAimSl 3 9/i^'f^^^ti-CV>^o T 
/- ViltmMMl 3 2 tc^liiLTv>;z>AlSSl 3 7(i';- VyU-M.Tl(tfz 
(±T2)(ia l#BS)tc^M$n. ;^?y-Kra^ltl 3 4 tc^MLTv^^Al«M 
1 3 8{i'J- Ky l/-AT2(S/i{iTl)(|EIl#HB)tc^M$tL^o 
[0131] 

-yf. ±feAim®i 3 9{i. si02Mi 3 6 comu^^Lxmnu 1 3 

cONMvV n>^;Kl 3 1 tcE^^)!i*LTv^^o ^9LT. PV- hW:WLmMl 
3 3 fcNMv'; ri>*:Kl 3 1 t<Dmi>z, v3 h^-^^Vrr^ K^ffM 
LTv^^o L/c75»^'oT. ^en(B)t?^-t-J:d^P'5^- htetfi:^itl 3 3>&-'bNM 
v';r7>^;jgl 3 l-^(D'J^-WL^^^)r(ri-^-}i^)(D-mX:^mP\^i^^o ^<^^^. 
NM V :3 1 3 1 1^(7)^^^ ^ T»;6^^igt^^ L. _Llfi^ ^ ^>;i':0'^fll^ll 

^^^^m^^'}T(yi-^-)v)<D^^^)],m^W}(7ymm^W:tm^^x^ ^^^^m^m 
')7y4 rt- v^^mf^-r^^mm^tLxAi^m^^x^^^^o L^-t^^a^^^. ai 

coft*) t::Cr. Mo, Ti, Pt#0#«*<t#^fflv^T^ML^;t^v^o 
[0 13 2] 



miiEilf 2003-3086154 



#M 2002-357650 



^-v: 38/ 



f^. mi 5i,z^irit.^MiJ':^^<Dmif&m^i<^^^^X. 141(iLED. 142 

ii^mM<r>fm<^M^\^ h -9- u X ^ ^ y 7\ i 4 a (i c h mijo -7 * h 

4')^^. 1 4 4(iCH2ffl<7)-7 5j- h+h^ Q7,Q9i±r y- Viftmniti 

3 2 NM V 3 >mm. 1 3 1 tPy~ hi£tJ[f« 13 3^ T-^^ P N P h ^ > 
-yT. 9 . Q8. QimtiJ V - Kl£tJ:^lt 1 3 4 <h P h J£t5:^it 1 3 3 t NM v 
'J n 13 1t^^NPNh^>v>^37. 145.146 (iJLie a y h ^ 

10 13 3] 

m 6 13> V3 ^ h^-zs^jT^'f :t-K( SB D)<7)Mm^JlII:^[p]mJEV Ft 
<7)M'f^>lr^fo ^Tt:. I1I17H. v 3 y h ^-/n''; T ^ K( S B D) <7)M« 

t$Sv)K#14lcom<h<7)P^f^^^-ro mi 6 ^^^i^^^ J: 9 ^c. Mfl Ji|I^[p]mi±V F 

t(iB&JtM<^M^C^^o Ltz-h^':>X. V3 y h^-z-^UT^^^- Kl 4 5, 
[0 1 3 4 1 

^#a*J^-0iJ<h LT. Jiifi^>3y T^"^^- K 1 4 5, 1 4 6<7)ffi 

V3 y y^-n^)r¥^^- Kl 4 5. 1 4 6 <7)Jl:^[fi]mJ±V F;i>^ ilffl 
^tL^Ht-f ';>^^<7)Py- hjra^Ii^l 3 3 tNMv'; :3>*'IS1 3 1 tor^O 
MM:^fp]mi±VF(ltO. 635 V)J:^)^2 OmVf&v^'fit-e^)^ 0 . 6 1 5 V(EI1 6 

^-K 145, 14 6(;Oj(I:^|pJ^i±VF?:i^^-t'2)<7){±, NPN h v>v;^^Q8 

3 y b ^-/s-'; K 1 4 5. 1 4 6 I- J: o "C ^ 7 > :7°$ tLT. S 

•ijit^i^::J'^$-<i-'6^*:i:?rt#^/ci6-e*)^o V3 y h ^-/s '; Tr-f ^- K l 4 
5.14 6<7)||K:^|^«JEVF{i. Pr- h*£tJ:fi^l 3 3 t NM v 'J =^ 1 
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3 1 t<7)mmnij\^mj±VF X O ^ 3 0mV~3 SmVf&v^-fii^i)?^?^ tv>o 
[0 13 5] 

i-'Sr^b*). a -7 h ^-/s«; T^M" :t- K 1 4 5, 1 4 6 (7)Mff (i. i':ilT 

(7) J; -9 tci-tt{iffi#iC|^^-t: i; 7fe-r\ V 3 y h ^-ys; '; r K 1 4 5 

, 1 4 6<7)M$^, l^^-r^:^ V- K4£tJ:^Jtl 3 4 ^ IWI Dft $ tilS^-T ;2»o 
LT. V3 y h^-/^';Tr^:t- Kl 4 5. 1 4 6(7)ilii^, ±ai<7) J; ^ 
L fcM^^lRjmEE V F 4" -5) J; ^ tciHEfbt" -5) -e^) ^ o 
[0 13 6] 

1^. ±|S'>3 y h^-/^"'J T^-r Kl 4 5, 1 4 6 (DmM^i. T/^^ 

it 1 3 3 (DmnU 1 3 5 (DmL4li. v 3 -y h ^- T V -i - V 1 4 5, 1 4 

Hj3i/^-r{i5 0 fxmt LTv^<2>o 
[0 13 7] 

P h iJLmMit 1 3 3 NMv'J =1 1 3 1 t<DmiZ 3 y h ^-/s'j r 

ViJf^m,LX\^^^o t<DfziO. P^- hjm^it 1 3 3;^>>^NMv'; n 

1 3 1 'XO/J/^Jp ^ i; 7- _ <7)y±A7&5PPtlJ ^ tixm^^ ^ V T»5{>^'M 

[0 13 8] 

5 2 {i. ±1211 1 *M<^f^-S<^2X.:^lo]7 h -9--r >^ ^ ^ y P N P 

h ^>v;^^Qlli:NPN h ^>v;^^Q12<h^^-t-^CH111lJ0 7* U 
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1 5 3 PNP h^>v>^^Q13^NPN h 9 > ^ Qi4^ C 
n2m(D-7it h-if^ UX^ 1 5 4 ^:*iix.> M"7^ h-iJ-^ 1 5 3, 1 5 4Pb^ 

lii^m^itX^^^ho 1 5 1 f±L £0-^^^-1)0 
[0 13 9] 

-C-LT. ±fECHl#J<7)NPN h ^ > v;^ ^ Q12<7)^-;?. i:«®T2t <:7)r^tc, 
Y~ VmUl 5 5 tite^ijtCNMFET(m#?*:^h^>vX^) 1 5 6 ^^MLT 
v^^o W^m^. CH21IIJC0NPN h ^> v;^37Q14<?)^-;^i:mSTl<h(7)r^{C, 
hjmi 5 7 <ha&^iJHNMFET 1 5 8 *^MLTV>;So -eLT. NMFE 
T 1 5 6 or- h^PNP h ^>v>^^Qll<7)^-y^tz^^-t^— NMFE 
T 1 5 7 (DY- b^PNP V "7 7. 9 Q\3(D^- 7.[zW^LX\^^^ o 
[0 14 0] 

n;^*ia^tCi3V^-C(i. NMFET 1 5 6,1 5 8 "7 LTiS 19 . NPN h ^ 

>v^^Q12. QUlziiV- hm/il 5 5,1 5 7 (DUtfLMi^BCfz^- :^ - ^ ^ 

m»tL0^4-lcj:oTNPN h 9 >v7.^ Q12, Q14(i:t>-r'i>o «mtcitLT. 
±fSm?i^mJE<7)-fe'n^ n;^ *;^^^^tLfcBfF^lC:fov^T(i. NMFET 15 6,1 
5 8 {i^ >-t^7t:i6, NPN h ^ > v;^ ^ Q12, Q14<7)-^-y!. -x. 5 y ^rBl:6^'M*& 
$tL, ^jf^^^^LT ^NPN h v>v>^^Q12. Q14(i^>t:^$^ < 
[0141] 

[0 14 2] 

mi 9iw^i-j:^n, mi d>K7f^'r-^u^u:;i.m.^^wfz^fzwjj\^yi^ 

b-if-f V?. iJ'^-;/ 7°<7)itBKlZ, NPN h^>vX^Q12, Q14<7)^-y?. - 3 1/^^ 

^fsitiva -7 h ^-/^->; ry-r ki 5 9, l 6 O^f^^tr. va y h^- 
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[0 14 3] 

1^. ±fSNMFET 1 5 6, 1 5 8(i:. m^^'f-'tm-t ^m(D7.4 y ^> 
10 14 4] 

^4-^- V ct Xf±Mn 7 mm<Df^m 1 1 ^i) -tr n ^ n ^fg ^ a.;^^ -g-ti: T ^ ^ 

[0 14 5] 

[l&H^<7)?**] 

(7)4^S^^ -y ■7°<7)^Miilil&^iIiilzSo TffM^ tt/c^ -V ^^)V^mfMK ct o T . 
y -f^mf^-t ^ &m<r>^j.-m^ \ <; T(D±M^ ^ ^- m -e<7)^Ki ^ mu-f h 

W^tU^i-'^ S S R*||^i-^H'£^S=^^t;2 0 OmArmsia^tltT-^^f ^-<h 
[0146] 
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[0 14 7] 
[0 14 8] 

K.ti±mM-1j}piy ^ :^^^'y:^tLEDtxm^Ltz(DX\ 0 . 2 Am 

[0 14 9] 

ims] mi liZisi^f^bumB - B'^mmmim.j±Ri&mmfLm))mx^ 

^ o 

lll-e^)'2)o 

[EI 6] HI C^«:^[6]-7^ h-9->f ^'^-^tfTt.^.m^^ry^?: 
fflv^/t S S Rco[lli^gl-e^)^o 

[117] h-^^ U >^ ^ ^ y 7°<7)# ij - 1^- A-xcOEI 1 i:i± 
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[[19] EI 1 i O^^El 8 tt ^ ^ ^ ^W55-^tfI^t(7) B^ffvfitllt^ ^ ^i" if 
[HI 0] [119 ^(±^^^^^^^;U55'^Mi^<^«^^^i-Sff®ia'eab'2.o 

[[HI 1] mdisxvmi 0 tam^j:^^^^-)i'^mmm<7)m^^^irm 

[[211 2] [19 -nil 1 t{iM4^^^-v^^;v^^fIitOt#^^^-r8lfM[l 

[[113] [1 1 *5J:y=ll8 ^(iM^'2>2X.:^[6]-7^ h-^f-T V :^^^y'fKis 

[[114] [1 1 3 tcisttamm&C - C'^tl»f®[lt?^)-5>o 

[[115] mi 3 t;^i-^:^[pI7^ h-if^ ';;^3^^>;'-7'^fflv^/c^,iir5ill:^7 

[me] V 3 y h ^ - z-^- T - K<7)Mfi t m-^\^m}± yf t(Dm 
#^^i-[i-e^b'i>o 

[[lis] d 1 , [1 8 ^ J: ?/ll 1 3 t itm^j: ^^yj\^y t h-if^ 'jX^^ 

y ■7°=^fflv^/c^.^m5^7°^o^iffi|Dii^[i-e*)^o 

[[119] [1 1 ,[18,11 1 Sis ij;*'!! 1 8 ti±m^J:^W.yj\^y yf V 
Ts^^y^^m v> /c^ iJ-fy <7)^ffifi |llj^[l T** <5> o 

[112 01 t^^cOS S Rc7)[lIjf&it^^^i-[l-e^^o 

[[12 1] m2 oKid\i'fi>it.^MiJ'f^(r>mmm^mx^hho 

[[12 2] [12 1 tCi3lt'S^:^|o]-7* h-9--f V:^^<7)ftH&/N-r57->^^r 

[[12 3] [12 2 {;^«:^ifi]-7:t h+h-r V^^Olftf^^mH^-r-^j/i-SiXT) 
A - A'^m®f®ll-e^)^o 

[[12 4] t^e5fe<7)^PNPN>^-f •;/^t3i3tt'S>¥®llT*^;2)o 
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41,71,81,91,101,111.131 -NM V V 

42,72,82,92, 1 02, 1 1 2—^-VT^ '^^mWt. 
43,76,85,94,104,1 14,132-Ty - VilKmMit. 

4 4.7 4,1 3 3-pr- hK:tS:®it. 

4 5,7 5,1 3 4-:^y- Klfctitflit. 
4 6,1 5 5,1 5 7-y- 

4 7--N+S. 

56,80.100,1 10,122 — ?^#iE?L^ 

5 7,141,151 —LED, 

5 8,1 4 2,1 5 2"''R:^l^yt h+^-f UX^^y7\ 

5 9-:)l&.6;?iR:*y^. 

6 o-xi-zsmi^, 

8 2'-^^ 

8 4,11 6-NM?j£tic«. 

8 7.9 6,1 0 6,1 1 8-^^K-:7°m#^ISB^BV>; 
89.90,98,99,108,109.120.121.137,138.139 

9 6' 9 6"-'; y-mm v~y°^^mm^^miy ym. 
1 1 5'"Pmii:mMm. 

143.144.153.15 A-y^ Y-^^ '):^^^ 
Q7, Q9, Qll, Q13-PNP h ^> vX^, 

Q8, QIC, Q12, Q14-NPN 

145.146.159.16 0— v a y h U T ^'-f ^ - K> 
1 5 6,1 5 8-NMFETo 
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[112] 
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1.E+12 1.E+14 1.E+16 l.E+18 1.E+20 1.E+22 

[HIS] 
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me] 





-AAAr- 



6 O 
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ttiliEJrf 2 0 0 3 
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[012] 
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1 3] 



13 8 

J— 



13 5 




13 3 



r 
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13 4 



13 7 



13 2 



1 41 



13 8 



139 138 



1 36 / 
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1 5] 



AO- 



141- ^7 



Ko- 




oT1 



o T2mm 



[HI 6] 



o 
o 

I 

CD 



650 
640 
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600 
590 
580 
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imi 7] 




0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 

SBDffi«(mn^) 



[HI 8] 
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Ko 
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153 ' > 154 

155 152 



157 

P 



158 



QI3J— 



-o T1^ 



-o T2mm 



m£W 2003-3086154 



2002-357650 



^-v'': 14/ 



[mi 9] 
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[1112 21 
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im2 3] 
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